INTRODUCTION

Worldwide Prevalence of Diabetes
The World Health Organization (WHO) defines diabetes as a serious chronic disease that manifests either when the pancreas does not produce enough insulin (a hormone that regulates blood glucose) or when the body cannot effectively use the insulin it produces [1] . Diabetes, if not managed, can damage many organs of the body such as the kidneys, heart, eyes, blood vessels, and nerves. As per
International
Diabetes Federation (IDF) statistics, about 415 million adults were afflicted with the disease in 2015, and this number is estimated to be 642 million by the year 2040. It also estimated that more than half a million children aged 14 and under are affected with type 1 diabetes mellitus (T1DM) [2] .
Diabetes accounts for one death every 6 s, and the number of deaths caused by diabetes is 5 million, a figure much higher than those caused by HIV (1.5 million), tuberculosis (1.5 million), and malaria (0.6 million) combined [2, 3] .
With advances in modern medicine, a dramatic improvement in life expectancy was achieved after 1940. As per the WHO, the average life span of a child born in 2015 is predicted to be 71.4 years, whereas earlier estimates of global life expectancy were 30.9 years in 1900, 46.7 in 1940, and 61.13 in 1980. [4, 5] . Diabetes being a disease that accounts for a huge economic burden as well as physical and mental disability, all patients should have the privilege of receiving effective therapies with the fewest adverse effects. Special precautions must be undertaken while managing elderly patients because of the interplay among different factors such as age, genetics, lifestyle, and physiological conditions that are known to aggravate the disease. In an earlier review, we discussed in detail the pathophysiology of diabetes in the elderly and the necessity for individualized care and proven therapies to prevent disability in advancing age [6] .
History of Diabetes
Diabetes is an ancient disease that was known to physicians more than 3500 years ago. The Ebers Papyrus, considered the greatest Egyptian medical document, describes diabetes as a condition of ''too great emptying of the urine'' [7, 8] . Indian physicians around the same time observed that the urine of individuals with diabetes attracted ants and flies. They referred to it as ''madhumeha'' or ''honey urine'' and also noted that these patients suffered from extreme thirst and foul breath (likely due to ketosis). Conditions such as polyuria and glycosuria were also documented by physicians of that time [8] [9] [10] . The first ever scientific remedy, the discovery of insulin, was developed in 1922, winning its discoverers the Nobel Prize in 1923 [11] , whereas the first ever oral scientific remedy, sulphonylurea, was not available until the 1950s. Hence the physicians, prior to the discovery of these modern medicines, had no other choice than to use locally available indigenous medicines. In the current scenario, depending on the type of diabetes and its etiology, patients may be treated with either an oral drug or injectable or a combination of both. In T1DM with absolute insulin deficiency, insulin pump therapy or multiple daily insulin injections are the only therapeutic modalities, in the absence of which subjects are likely to die. [12, 13] .
Diabetes-Related Complications
Dementia [14] , depression [15] , and sexual dysfunction [16, 17] have also often been found to be associated with diabetes. 
CAM Therapy and Popularity
Compliance with Ethics Guidelines
This article is based on previously conducted studies and does not involve any new studies of human or animal subjects performed by any of the authors. CAM users were also found to show decreased adherence to prescribed medications. They become both logistically and psychologically burdened and may need to discontinue part or all of their prescribed diabetes medications to be able to continue using CAM [37] . CAM therapies, depending on the amount or type, can help or harm patients and often cause adverse responses, which Tables 1 and 2 .
IMPLICATIONS OF CAM THERAPY FOR DIABETES TREATMENT
CHALLENGES TO USING CAM THERAPIES
Compromised Quality of CAM Products
Lack of proper adherence to manufacturing, marketing, and storage protocols can lead to deterioration of the product quality, viz., contamination with other substances, intraand inter-product variations, mislabeling of the contents, and so on, thereby leaving us unsure regarding their safety and efficacy [41, 52, 53] . A large percentage of Ayurvedic medicines, both US-and Indian-manufactured, available over the Internet was found to contain lead, mercury, or arsenic, much above their acceptable levels [54] , and several studies have reported serious consequences for patients using 'herbal' products that contained 'hidden' active drug compounds or heavy metal contaminants [55] [56] [57] [58] [59] . Lead intoxication from the use of Ayurvedic medications has been reported among pregnant women by the Centers for Disease Control and Prevention (CDC), USA [60] . Several Indian herbal medicines were also found to cause lead toxicity in patients with diabetes [61] [62] [63] . Some Indian herbal products claiming to be antidiabetic were even reported to be contaminated with hypoglycemic agents such as glibenclamide [64] . Since 2007, the FDA has imposed an import alert on certain Ayurvedic products to prevent such products from entering the USA [65] . Reviewers who undertook a systematic study of Ayurvedic drugs to treat diabetes agree upon a few things. These studies are laden with major methodological limitations such as few randomized trials, underpowered studies, and inappropriate statistical methods, all questioning the credibility of such preparations [32, 66, 67] .
Chinese proprietary medicines are no exception, for instance, an antidiabetic preparation marketed as 'wonder pills' contained phenformin, a banned substance [68] . In some cases, toxic herbal constituents became part of the preparation inadvertently.
''Chinese herb nephropathy'' is a classic example: the herb Stephania tetrandra, supposed to be included in weight-reduction pills, was substituted with a nephrotoxic herb, Aristolochia fangchi, causing nephropathy and/ or cancer. Unintended use of Aristolochia fangchi in women attending a slimming clinic in Belgium resulted in one-third of them requiring a renal transplant, and some of the others developed carcinomas [69] [70] [71] .
Concerns with Other CAM Practices
Other CAM practices are also not free from side effects.
Therapies involving mechanical techniques might cause detrimental effects.
Chiropractors, for example, applying controlled force to a spinal joint can cause vertebral arterial dissection after upper spinal manipulation [72] . Acupuncture (stimulating specific points on the body by inserting thin needles through the skin) can cause complications such as pneumothorax [73, 74] , cardiac tamponade [75] [76] [77] , and central nervous system injuries [78] . Serious infectious complications (such as hepatitis, HIV, sub-acute bacterial endocarditis, etc.) can also arise when the practitioners do not follow aseptic techniques [79, 80] . Discontinuing conventional treatment for acupuncture therapy recently led to the death of a 30-year-old T1DM patient from India [81] . Another peculiar diabetes treatment practiced in Kerala is ''sweet therapy,'' which claims to stimulate the sleeping pancreas to secrete insulin with the intake of glucose-rich foods such as sweet deserts. However, the long-term serious implications of such modalities on the health of the patients are not documented.
Mind-body therapies, which involve movements (yoga, tai-chi, etc.) can at best be considered alternative modes of exercise [82, 83] . They may impart changes in the behavior and psychology of patients, thereby helping them to cope with the disease and increase the overall quality of life [84] . However, neither yoga [85, 86] nor tai-chi [87] [88] [89] has been shown to have any significant impact on improving the glycemic status.
Lack of Proper Communication With
Health Practitioners CAM practitioners usually do not encourage inquiries regarding the constituents of their preparations, and most patients are not very interested in knowing this as they consider such preparations to be 'natural' or 'safe.' Healthcare professionals are mostly unaware of CAM use by their patients and are not consulted prior to their use [90] . All of these factors make it difficult to know whether CAM therapy has played any significant contributory role in the efficacy or failure of a conventional treatment [91] .
In its Position Statement on ''Unproven Therapies,'' the ADA raises the concern that most patients do not admit the use of alternative medicine and therefore care providers need to specifically ask their patients about them. The ADA continuously evaluates the effectiveness, potential risk to patients, and so on to characterize the effectiveness of such treatment modalities. They however do not recommend the use of any of these unless their safety and efficacy have been established by current standards [92] . Indian Medicine) specifically for these systems of medicine [97] . However, Ayurvedic medicines ''prepared in same way as mentioned in ancient Ayurvedic treatises'' have been waived from rigorous pharmacological and toxicological studies by rule [98] , and products claiming this tend to be widely available to the general public, thereby raising questions regarding their purity, safety, and efficacy. Measures such as these can only hamper the efforts toward control, education, research, and self-regulation.
REGULATORY STATUS OF CAM THERAPIES
Regulations on CAM Products
Regulations on CAM Practitioners
Another issue of great concern is that CAM practitioners in many countries are not regulated in any manner. There is no system to evaluate the training or expertise of these practitioners [93, [99] [100] [101] . This is a serious concern, especially in rural areas where timely access to treatment (government or private) is an issue, as these local practitioners become the primary point of approach and may end up as a hindrance to better treatment options [93, 101] . In many cases, alternative medicine is widely promoted among the public with claims that it is highly effective and supposedly devoid of side effects [98] . 'The Drugs and Magic Remedies (Objectionable Advertisements) Act,' 1954, by the Indian Parliament controls the advertising of drugs in India, restricting advertisements for such 'wonder drugs or remedies' to some extent [102] . Restricting CAM practitioners without any acceptable educational qualifications and adopting standards of practice will be the next appropriate step toward minimizing practice risks [103] .
RECOMMENDATIONS FOR PROSPECTIVE CAM USE
Systematically Controlled Clinical Trials
Many antidiabetic drugs used in modern medicine have a natural origin [104] , and administering them in their natural form may 
